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w m • 

[oooi] *mm-£. w.m^—^^mwi'r^—^vy^y<\z.m-t^(Dx\ m^. ^-*=^ 

[0002] ^—h*T^*?<Dm%^h*%®W}tt&t£&<DW)Jj$:&±-fZ>VCM (Voice Coil 

Motor) ©ii^^ f&mmfam-f-tt— zy^sm^ m.^—^m^t^> 
&mmm-rz>w.%t"£— ^<Dmmmmm^mm^x\, ^ mwrxm mm) . 

[0003] ^^5S^^)J^llH]S&T'(i, ^/EiS^:^«^-r5-^<7)Sfttc7?^{jt^t)^^5r 
[0004] X. Z.(D£?f£\£ffi^— ^OlM^lT^- ^K^-fV^&^T, ittiJf^E— 



WO 2005/020424 



2 



PCT/JP2004/011973 



[0005] zcD£?imj&-tz>z.t~<:\ m7com^mmm-t, mmmu^Ai^ib^—^^ 
4^uz£<9mmmj±%:j&5rki,x^&m -^m^-r^ lt>uc^ ^-zy^ 

Atim^mm^ti^bbh^^Ati^^mmb^m^m&voH^mn^ 
fcMShmm\E}&A3b. mmmm^A3<Dt^M^cxtmw)i / f^nobbhKf\- 

lOOi:, &m*-z> 0 

[ooo6] ^(Dmmmmm&Astf^s-tu—pbLxmft-tz^bx^ m.mwM^.m^^ 

[h1S§A275^(D 

75Sit5V^#teMtbigi|>S[E]^A37^N^^^ 
[0007] iot, fejftlfilM/BW^lOO^ ?Vy?1fi5.xJbttb\^%YmJi.'Qk, *<D 

nmmzfcztzm.mub?j:z>£?^ ■^&m;m 1 R2<Dmmu$:^-fz> 0 ^<D£?tz»i 
mm.R2(Dmfr\m:m&x-TzM, mm<Dmittfto^bx\ mwimm\Ei&A2fab 
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o 

[0008] ^(Dctp^LT, mmm^m^A2i)^(Dmt)^wmm]i.voHt~mvx^-y^yY 

^f^iSfcl : #^¥8-4391 -5§-^$g 

fetffifs^ffl^ 1 00^1 o-fotf mmrE&frotth , ^f+m^tt^LTc 
(DmKmitmm.-tz>(D\^ m^m>t^ 0 .tor, c^giyoct^^^^^-s^i^ 

[0010] rtf^^s^^-c. #31 w*. &mmti<z£Vft$L~rtt7^yh%:£ mmz 

[0011] ±1E B tfj£jt;&-r3fc#>^ ^0J<d^e— ^K7^tt, iEM^— ^o^— 

^m^^m^mf±^mvx^mm^m^^mm^m^t,mm^mm 
^x^m^ntcmmmm^m^^xmm^—^^Mz.m^'r^mmmmcDmm 
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?&m&te<, ^u\cmnhntc.mmm^n-r^n^mu^^z.k^x^ 0 x> 

«0»i-SrtdS-e^S o X, *7^yhmW-m^^^XffiWmW-*ft?^kX*:—? 
[0013] [Hll^lSMW^—^K^^^IIIritSr^i-^ny^BI. 
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[0014] i ^mfrmmmmmm 

2 CPU 

11 mtfLftm&im 

12 igjg^ffilelSg 

13 DAmmtm® 

14 Au^mmm 

15 *7~tvhwm\E]& 
is mw\m& 

Rl, R3— R6, Rs mm 
R2 »immn. 
Al, A2 ^itlifiUleJi^ 
L ^ — 5>z2s{ ;\s 

*F^'<&mj&^&¥mfcmmm&mw<Dfti&m m2 

lHlK«>rtgR«^ct:^"rilI»S^ny^|g-c*>S 0 X. HI l&t>1U2(c:£l >T, ®7<b[5] 

[0016] mi(D^-^h^^m^ir^m^wMmm^mmii^vcMt^(Dm^- 

ffi^mi-5^^ffilH]i^l2^,CPU2{CioV>T^^miHimi2*^O^ffi{s# 
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[0017] ^(Dx^^mi^mmm^mmi^^^x^-^y^y<^m^^t^, mmm 

mm^ti^mmmm.^mt)vx^-^4^u^m^i-^tx\^—^4^i. 

[ooi8] m&&i&\E}&i2i^ m2iz^-t£?\z.^ m7(Dmmfemm&tmm, mtrcRi, 
R3-R6s.u«"pr^fetR2st>^i!jiii|iiiE]s§Ai > A2&mz-Z>bthi^ mm 

th^^wi-^txmW}mum^A2(Dyt^yh^^x^^m.^R2(Dm.^m 
ti£tiz^i??Mt^&mttim-%-tvxcpu2i<ziiijji-z )o 

[0019] r©«t9^-«^^^^S^^tBll]l^&12^*5V^T, ^S!jiii|iitlIi^A2^)m^{itV«. 

}£#lRs, Rl^a^^^R2^^-^=i^L^rtM^tL^n0^^tfi:^R 
s. Rl % R2, RL^-T^cb^^, ^r—?=i^/]/L^ cDi^itm^^ii^fil^io, ^E— 
-Y^L^*3^^em/±^Vx-t:^i:i-5i:, (l)^£5^g£*v5 0 r#U (1)^ 

[0020] V=AX (IoX (RL— (R2/R1) XR S )+Vx + B) -(1) 

J:oT, ^T^®^:R2cDSfeL#[^SLT, RL-(R2/R1) XR s = 0b-tZ^kX\ 

m£-fz>^ktfx%, mmmb&\m&A2<Dm£)m?&&&m!±i l zi£Mi,tcm.t~fz>^ 
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4^L<Dfant&ffi<DmmU&KLfabKL± A RL^ftrr^ ^c£>fit^± AV=±A 
X ARLXlo£&3^7ir;yh7^^[Ili&16;^b^ ^ 

^^R20®^jt^jCLT^t()l#i|iIlH|g§A2(Dffi^*^± AV=±AX 
A RL X Io(Cf@ ^ -rS^-fe^hWJE^^^^^^fcao 

[0022] ^(D^mmuz kvmmm ^m.tiz*7±vh&m^i-ttfr<Dmm^\< vr, 

i7tffi^R2^^R2± AR2^^b-r5tO^-r?,i:, ^-y±yb A Vt^^g}^^ 
^it<D^b*c!:C>M#^(2)^j:5(c-r5^S7i^^o 4\ AD^^HIJ^l4(Dm^ 
^ntVh^v^/Wf ^--efc^^-a-. AD|gmiHlgSl4(Dti3^jiVO*^^{]£ A v 

tils 

^2n-l«b£5 0 rcD^t, ?^4frL<Dft^m.tfi<DmklZ£Z>AD&&\E}&14 

com^lfiv^mti^^-fe^hAV^ (3)^;oj:5^i-r^^-eir5 0 i*hxte. l 

^ X ^ 2n- 1 (Dm%tXibZ>o 
[0023] AV=AXloX(AR2/Rl)XRs -(2) 
AV==AvXX —(3) 

X. ~ZSW&XnR2* kT2m^ik-fZ>h(Dbl^ tfblAR2^xx Ar2<t^Lv^ 
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<Dk-fZ>b. Lx2b bvb<Dm&&(4)&:(D£o! l Z.im£tiZ> 0 iot, *Sm&ffiR2(Dl& 

> IH3<Dj;5(-vSin:^Ar2X2n-l, Ar2x 2n-2, - % Ar2X21 N Ar2X20<t 
ftZ%mzmm£tltc$mRsil, Ra2, -, Ran-1, Ranir.^Ral-Ran^tL-^ 

JtR2©Sfit|SR2tt % 0^R2^ Ar2X2n-KD^HT^^^-fr-5^<t^l?t-5 0 
[0024] Av=AXIoX (Ar2/Rl) XRs ---(4) 

X. Z<D^&mi2<Dmfom<D*mm&Rx(=AT2X2n-l)bVtzb%\ SJaRa 

1, Ra2, — , Ran-1, Ranto&inte&Zrin^tl. Rx/20, Rx/21, Rx/2n- 

2, Rx/ 2n-l£&5 0 -©ffi^ftRx£il^«JEEVc£©|W^tfS, (5)5£©«fc5K^£ 
ft5 0 -tot, m$D'ffiIo£r^$tfjS£:LT, JgfetffiRxSr, VcXRi/(2XAxioXR s ) 
tLTfc«fc>^vU, SfetRx^M^LT, S^HtloSr, VcXRi/(2XAXRxX 

[0025] Vc = AXIoX (2Rx/Rl) XRs ---(S) 

-<D«fc5^«T^e^LR2^«^$nSt#, ^-7-feyhj»|HSIKi5tC«toTMOSh7 

feZtlZo gp*>, MOSh^^^Tk(k«, l^k^nOftifc)^ON<b£*L5^ &£t 
Rafc<Dmfrmft^W&fcR2<DmfomzlM^fr-r^ X, MOSh^v^Tk^O 

FFb^n^b.mm.Rak(Dmmim^mm.mR2<Dm.mmcmw^ii^bb^ 0 

[0026] X. :T7-feyMR|F|5]|&i5-ef4, x ^E— ^=i>r/VL^^*&i-SK«l««ESrOi:L 

%<DAD&&m&i4fab(omt)X2&mfrj2<&.m®nffitino(Db%<DAD&&m 

^14(DmtlX2^hmW}M^0(Db^(DAD^^m^t<DmtlXl%:Wi.%'t?)o 
T, wOi^Lfcffi:X2-Xl{CX-^T, MOSh7>^**Tl— Tn©ON/OFFf&| 
flf&?TV\ "5I^^R2(Di£fetjii^BS:^-r«5o 
[0027] Z<D£?lZ*7±>yb$in\E\&15t>mft-$-Z>b%, Wx.t£* #£Efi6?g«G>*— 
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^/cEiT^^, m4Btmmmxhz> 0 x. iiUAKi&vvr, y>-y^vr22^h 

^23^(D^J^m-r^Da^mm.^yV21(Du— K£-t!r-5#ft£^U X, $423 
7i^7>^yT22^0^f^^^^Db^^ :y K21<DT>n-K$ii:5^-fS] 

[0028] mh, ?^^VT22<Dftm(Dftmm{zMm.^V2izmm£itT, ^ub(D^ 

zmLTE-tZc x, m23^mm.^y^2i^mm^x, 3<mDa<Djjm^&W)&itz>m 
mi^^-^^;vu^mm-t^tx\ ^tefcR2<DmK\mwtfe-rz> 0 xt-, 

[oo29] iot, ®i23{zmm.^iyy2i*mm£-&tim&. ^-^^^u^Wit-t^wmm 

TftifclE(Dj&XhZ>(DX\ AD^m\m$&14fatb(Dkiijjlcm.tlZ>*7-tvhftX2-Xlb 
^(Dtctb, m7££ftZ^fem,R2<Dm,tfcm7!)K Rx-Ar2X (X2-Xl)tmfe 

$ti5 0 x, 7>7'^VT22imm,^yy2i$:%mts&tcm-&. ^-*^j\suz.w& 
-fz>mmmm*M<Dmxhz>(DX\ AD^iHis§i4^^b^ffi^(c^n^7-ir^h 
^-(x2-xi)^§ 0 ^(Dtzft, ni£&ftz^mi&m.R2(Dm.mui>K Rx-Ar2x ( 

[0030] ^<D£y\zffif&^tzt%(Dmfe&m®&i2<D®Mm7£W)m^\<^x. m5Ri$m6 

(D^^^^—h^mmL.Xmmir^ 0 X, n=4kU AD^&[5JS£l4TMt:Vh<D 
Rx/22, Rx/23£fc£3gj5tRal, Ra2, Ra3, Ra4<^ JgffiRal— Ra4J&ft 
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[0031] z<D®wiwt'feW)i¥&mi&£tiz>k%. *7±yhmMm&i5i>*tb(24-i)io= do 

7>i?X?Tl&OFFb£tlZ>bbi> iZ , 2~4#t S O 10 J tcffi ^ £{f h 

<tON^SMOSh^:/^;^T2-T4 < t;m?iJ^ 
^£#}gfcfti£Rx/20£#5 0 
[0032] ^LT, tt23^«KM^!/K21«:Sg!$*T^-7-fe i yh*Sfl|ffl[$jxSi:§r, IH5<7)«t5^ 

[0033] -£LT, 05©«fc5t^ 3o g (DrtgP^C2^^C3^A^$ti-5^, *-^3^Lt* 

^A^^tLfc^tiJl, AD^£fcmB&14^<Dffi;^X2&^j£A,-c% (8-(X2-Xl)) 
lO^feS^^ (8-(X2-XD) 10&fe54brs*©fl| ■&&*Smi&#LR2iz.mt)-f 
Z> 0 iot, (8-(X2-Xl))10£&34KVh©fI^teJ;oT, MOSb^^X^Tl- 

T4<DONyoFFtmm^nx^ ^mnR2(Dw^m.^m^^ 0 

[0034] gp*>, rt^n5/^C2^^^f c tt^^i^mfctti^Xl>6S (1001) 2XlbK>, 
rt^n^C4^^^tLfct#^St^*tl,fcffi^X2^(ioii)2T^5t>Oi:i- 

Xl-8) 10= (0001) 2&*7*yYmMm&15KJMb£tl 

3 0 

[0035] X> F^$P^n^C4^^^P>tLS^, (8-(X2-Xl) ) 10= (1000-(101 1-1001) 
)2= (0110)2^^-tr^h^[p]SSl5T^fe^T, ^l«ftR2^;iib*LSfc 
2, 3«iB^rij^ti^i-SfS^S^— h^4-^fetu5MOSh7V^^T2, T3 
dSOFF££;h,5££:t>l^ 1 N 4«Tg©roj^tB^-f S^^sy-H^^bixSMOS 
h^^^Tl, T4^0N££*l£ 0 ^<Dj;5{--r5r<bT% 1T£J6tfiR2tt: N jgfctRa2 
. RaS^ON^ftSMOSh^i^Tl, T4^^ji:^ij^^tLfc^<b^/c«) x 
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[0036] X. rt^D^C2^^^fc^(^^^m/caj^Xl^(i001)2-efcD, f*l 
^n^C4^^^^t^{C^^m^ffi^X2^^0lll)2Tfc^©i1--5o 

-8) 10= (0001) 2ti^r-7^yVWin®n S \ 5{Z^Wi^^ 0 
[0037] X, rt^n^C4^;tfb;ft,£^ (8-(X2-Xl) ) 10= (1000-(01 1 1-1001) 

«>, i, ^(onjizn^^m^^-h^^bti^Mosh^^^ri, T3 

^OFF^tL^^^ 2, 4^TgOroj(Ct@^-r^f ^^-M^^tvSMOS 
h^^^^T2, T4^0N£$tL5 0 ^<7>£?^-tZZtX\ W^Jgft:R2fi x &#CRal 

^(owfcm*i&mmx/20+R*/22btez> o 

[0038] 7^^yT22{C«K^yK2l^^^^T^^yh*5ffltaS$tLS^#. Ill 

6(D£?^ £-r\ i^e^^^n^ci^e^mii]ssi2^A^$tifc^ > 

nS^. ^7-fes/MR»lHlKl5i^ AD^&HJBS 14*^(D ffi^Xl^^A/T\ (X 
l-8)10?r^Il]g§16(^^5^-fe^h<bLT^-r^ o 
[0039] ^LT. EI6<DJ;?{C, 3o g (DftU?vy?C3tfAjjtStlZ>k, ^WLCi 

4riSA2j£*T,fc£:^£ % AD^^HJSSl4*^Offi^X2?r^^^A/-e % (8+ (X2-X1 
))104:#«>3W:fcfc: % (8+(X2-Xl))10^54lfyh^^^StFLR2^m 
^J-TSo ±oT, (8+ (X2-X1)) 10t&64fcVH^f #^«fcoT, MOSb^v^ 
Tl-T4©ON/OFF*S«W»$tbT, W£S^2©&#»Sfa!j£;**L5„ 
[0040] BP*,, ^U^^^C2^^ntzk^\cm^^tlt^mtlXl^(l001)2X^. 
^^^C4^A.htlitk^m^^thtctii^)X2^ (1011) 2XfoZ>b<Dk-f 

Xl-8)10=(0001)2^7^^«j||fiIKl5^#rt$tLa„ 
[0041] X, ft&UruyfCltiJS-tttiZb, (8+ (X2-XD) 10= (1000+ (101 1-1001 
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tfOFFtZtiztbh 2. 4#t S © roj k*b is -f 

Sii-^y— Mc:#;fcfc;h^MOSh7>'S^**T2, T4^0N<h$tv-5 0 roaSld-f-S 
di:T\ BT^jg0tR2tt % JgfctRal, Ra3^0N^5MOSh^^v ? ^T2, T4WSiS 

?y \cmm^tit^mt^t^ , ^©s^as&^iSRx^o + r x /22£&£ 0 

[0042] X, rt«B^o^C2iS^b^^fctt^a^ytffi*Xl^(1001)2-T?*>«3, 

^B^C4*S^^^ix^#^Sg^ji*tbfettJ^X2^(0111)2Tfc5fcO^5. 

Z(Dk%. ft&9uy#C2&J*7Lbtrt>b* MW\E}&16l^Z.tt'7±yhbL.T. (XI 

-8) 10= (0001) 2*5^- 7 -fe5/^||[|HlBSl5tC»ijrt$tL5„ 
[0043] X, ftU?Vy?C4&-5-%.btlZ>b. (8+ (X2-X1)) 10= (1000+ (0111-1001 

))2= (0110)2^7-fe-/h^lHimi5T**a6btLT > ^»^R2^;iP>;ft,3;fc 
2 X 3«f SOrij(ctS^i-^t^^h(c-^x.f > tL5MOSh^>-^^T2 ) T3 

, Ra3<tON£ft5MOSh^:^Tl, T4i:^ig:^J{C^M^tLfct>tffii:^?./ci6, 
^Ojgiftffi3&Slg#tftRx/21 +Rx/22£:&5 0 
[0044] ±5z6Lfc^n-en^^|(7?J:5l-«if^-rsrt-e, H»ii#SllIKA2j5^^ttl^d^ 

«3HsIKl6T?^-7-feyh(0001)23ftS«||$tuSfeJ6, MlflHlKl636»e>tti*$ 
tbStl Wm-^^TiS ( 1 000) 2bt£Z> 0 
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m^—^^^\^^m^mi^-^imm^m^mt\^xm^M.mm& 

m^ot^tzt^(Dmmmm^mu(omt}^mimtitLxm^^ huie 

u<Dmj3&m2mtiki,xjtit%.% t ttbbt>i^ m&mimt)Axm&m2mt}<?>m* 

m.ntt7 j £?h&j£#)x^ m&mmmM&(Dm^$:mk£itx^Wi*-7±vb% 
&&irz*7*vhmnn$:.mttzb&&mbtt*'-?F : 7'('<o 

[2] ittffEigj&tfcttlgBas, 

m^—?^;v(o—mb-mtmm&titz.fammwfcb. 
mfemmmjinmfob— mmm^titcf^immb^ 
mmmmm.(7>mmb-mmm^titcf^2^b^ 

^b(omm.y-^m^(DAt}^^mm^titcmmmmmm^b. 
mummm^m^h(D\hti^-^(Dxti^\^m^^bbh\^ mu^- 

^<Di&mmx(DAt>ffi^mm£titcm2mmm*um&b, 
m.mutcimum2m^mt^^bizx^x, mm^—^^^<D^mK<D 

ft #311 tcfBiteo-e— *K5mv^ 0 
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mm7£m.t%:zmmmmttx»frz>t%, mm^2m^.(Dm.m^. rxx a-( 

X2-X1) /2n-l) {dflS^U 

mtzmfflMktezmW)mmfrikx*&z>t%, mum2m.fc<DmKmit. r x x (i+ ( 

[4] m^M2m.m^, m.mm^/20^ Rx/21 , Rx/22, - ,R X /2n-2, Rx/2 

n-1 <b^5tt^J^^$tLfcnfliO^<>r, ^n^&^fr^ft^M^Jf^^ 

^5Rx/2k-l^^^^^M^J(^^tL/cMfa^^^tDON / /OFF^$lj^l$^, 
tulBglf^jli:^^)|g»j«M^]E-efeSi:#, fuia^-fe^h^*pd^2n-l-(X2 

-XI) ^Sntfs/hO^v^/Wf ^ffj|5^2^(7)Buffinfli(D^^iC^^tbn, 
BfflEgff^fili:^^|g»jm?5fc^Al?fc5t#, fufE^ir;yh^|FPd^2n-l+ (X2 

-Xl)£&5nt^>h<O^^Wf ^HUf5^2®^OSijffinf@c7)^^fC-^^^ 

[5] HUlSlgibm^OBff^itO^^tt^Io, SulE^m^CO^^ffi^Rs, HijfEfgljg 

titO^S;^i'fiS§:Rl N BUl5^2^St±^it'S|H|?&tCl e t.5>t§ilis^$rAi:L/tt% % 
Vc=AXIoXRsX(2Rx)/Rl 

[6] mj|E^24Sfet^ N JS^tfit^Rx/20, Rx/21, Rx/22, - % Rx/2n-2, Rx/2 
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mmffiizmttezmwjmffitf'kxhzbz, mm^-y±yb^m>h2n-i+ (x 

[8] iifrfEjgig&m&S&t^lEji^^ 

[9] fmi£©^ffil^ib^ ^J^HHS§-eBU 

^■ymmb. 
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